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Most previous research on effects of schooling has concluded that the effect of school or teacher quality on academic achievement is less than that of family background or other characteristics of students that predate entry into school. However, the evidence for that generalization is derived mainly from a few of the world's school systems (mostly in Europe, North America, and Japan). This paper explores diverse influences on pupil achievement in Africa, Asia, Latin America, and the Middle East. Children who attend primary school in countries with low per capita incomes have learned substantially less after similar amounts of time in school than have pupils in highincome countries. At the same time, the lower the income of the country, the weaker the influence of pupils' social status on achievement. Conversely, in low-income countries, the effect of school and teacher quality on academic achievement in primary school is comparatively greater. From these data, which are more representative of the world's population of schoolchildren than those used in previous studies, it is possible to conclude that the predominant influence on student learning is the quality of the schools and teachers to which children are exposed.
The past decade and a half has seen rapid expansion of academic achievement surveys followed by a burgeoning literature of interpretation. The Primary Schools and Achievement general principle, drawing on production function models from the field of economics, has been to test whether the quality of schools and teachers is able to explain academic achievement variance to a greater extent than can the characteristics over which the school has presumably little or no control-the student's age, sex, and socioeconomic status.2 The key assumption behind these studies was that governments, like banks, could identify the goods and services most likely to raise learning levels and then invest in them. This led to the attempt to quantify the characteristics of a school which are subject to physical investment-teacher educational levels and specializations, library resources, audiovisual equipment, and the like-or to managerial investment-stronger discipline, different contact hours, more homework, and so forth.
The basic tone of subsequent investigations has been set by a discovery stemming from Equality of Educational Opportunity (Coleman et al. 1966;  hereafter referred to as the Coleman Report) and the Plowden Report (Peaker 1971) , namely, that the amount of variance in academic achievement accounted for by student experiences prior to entering school-called "preschool influences"-has substantially exceeded the impact of all the elements of school quality taken together. This conclusion has been disturbing to professional educators and to the education industry at large, and it has, perhaps, added an element of determination to the search for "school effects." Some promising new lines of research have attempted to measure, in addition to the availability of high-quality goods and services, such characteristics as socialization patterns (Rosenbaum 1975 ) and classroom organizational patterns (Wiley 1976; Bidwell and Kasarda 1975; Harnischfeger and Wiley 1980) . Other tangents have been taken by investigators using longitudinal panel information to see whether school effects accumulate over time (Hyman and Wright 1975; Hyman, Wright, and Reed 1975) , or using information pertaining to the distribution of achievement scores instead of to mean levels (Brown and Saks 1975) . As creative as they have been, these and other efforts in the same vein seem to have taken as their point of departure the conclusions from the earlier studies, namely, that as determinants of achievement, the goods and services over which the school has control, measured on a cross-sectional basis, were comparatively weak; and though these new lines of investigation have considerably expanded the concept of "school effects," none has been able to in-2 Two lines of reasoning are used in attempts to summarize the characteristics over which the school has little control. One is to use "preschool" measures, those characteristics that, it can be argued, the individual inherits (sex, socioeconomic status, date of birth, intelligence). Another is to use "out-of-school" measures, those characteristics that the individual may acquire at any time, including the years he or she is in school (urban residence, travel, exposure to public libraries, etc.) . In this paper we will limit the discussion to preschool influences because of the lack of comparable data on pupil communities and their out-of-school experience. validate the earlier conclusions (Jencks et al. 1972 (Jencks et al. , 1979 Dougherty 1981 ).
The first question one needs to ask in the science of comparative education is whether a tendency is universal. But the major handicap to drawing any conclusion of this sort from the research on school effects is the predominance of evidence from the North American enVironment. With less than 5% of the world's school population, the United States accounts for the majority of the world's empirical research on education. This imbalance is particularly problematic with regard to school-effects research because the results, which have set in doubt the efficacy of investment in school physical resources, have spread from where the evidence is abundant to countries around the world-countries which often depend on foreign capital for the development of school quality-where the relative value of school effects has never been tested.
DATA FROM OUTSIDE THE UNITED STATES
We have drawn together as much survey information as we could on the school and teacher quality available to 13-and 14-year-olds around the world and on their achievement in science.3 This information is derived from six sources: (1) the International Association for the Evaluation of Educational Achievement (TEA; 18 countries) ;4 (2) the National Institute table 1 and is discussed below.
International Association for the Evaluation of Educational Achievement
The 18-country IEA Science Suirvey focused on representative national samples of 10-and 14-year-olds as well as secondary-school seniors in 1972.
Schools were sampled first, and within schools students were sampled with a probability inversely proportional to school size. Technical details have ? cCn? U) -U) C)U) ? CU) d2' r rrtc t tt 0 0 g 4 >g g Purves (1973) and Thorndike (1973) . Samples averaged some 1,000 students per age level in each country. Information was obtained from mail survey questionnaires querying students, teachers, and principals. From these responses, well over 500 pieces of information were obtained relating to each student's social background and to school resources and facilities, in addition to specific teacher characteristics averaged by school level. Test instruments measuring science achievement were developed in close conformity to each country's curriculum objectives. Each test item was translated into the national language and pretested prior to use.
Uganda Data
The data from Uganda, collected by Heyneman under the auspices of the (Heyneman 1975a (Heyneman , 1976a (Heyneman , 1976b ployed. The sample was stratified into two parts. First, 595 schools were selected, with a probability proportional to size, based on whether each school was located in rural or urban surroundings, housed few or many grades under one roof, and so on; and second, a 50% sample of the stu-Primary Schools and Achievement dents in each of these schools-some 55,000 in all-was tested in science, Spanish reading comprehension, mathematics, and social studies. Data on number of desks and chairs, cost of books, repetition and matriculation rates, total hours taught per 100 students, and other school characteristics were gathered and averaged by school; every student in a given school was assigned the same value orn any given school item .
In previous analyses, ODEPOR concentrated on mapping the distribu- (Castro et al. 1980a ). The ECIEL survey instruments were designed principally by economists, however, and significant improvements were made in the specification of school physical facilities. Of the variables, 106 referred to school quality characteristics alone; data on these were collected in all seven countries for both primary and secondary schools (Castro and Sanguinetty 1977; Sanguinetty 1980, 1981) . Following the collection of the survey information, each participating national institution issued a report. Some investigators analyzed the determinants of academic achievement; others concentrated on the costs of education or rate of student repetition and number of dropouts (Bianchi 1976 (Bianchi , 1977 Morales and Siles 1977; Sanguinetty 1977; Rivarola, Graciela, and Zu-niga 1977; Veloso 1979) . There have been two international comparisons of educational factors-one on access, performance, and equality (Castro et al. 1980a ) and a second on costs and efficiency (Castro et al. 1980b ).
Egyptian Data
Achievement and school quality data representing a national sample of fifth and sixth graders who were attending 60 randomly selected Egyptian primary schools in 1980 (Loxley 1983) . Socioeconomic background information and test scores in reading comprehension, writing, and mathematics were gathered for each student. Surveys of teachers and principals were also administered, resulting in information on the quality of some 744 teachers and a variety of school characteristics-availability of desks, health care, presence of after-school programs, active PTA support, use of audiovisual materials, presence of a school telephone, running water, electricity, and the like. All questions were similar to the types asked in the TEA, ECIEL, Botswana, and Uganda questionnaires.
Botswana Data
As part of a 1976 national assessment of its education system, the Botswana government sponsored (1) the testing of students in math and reading comprehension at the level of grade seven and during the third and fifth years in secondary school; and (2) an inventory of teachers, principals, and school physical facilities. All instruments were adapted from the TEA originals (Husen 1977; Leimu 1976; Kann and Lecoge 1980) . From this national survey only the terminal level of primary school has been utilized in this analysis 870 pupils in 37 schools and only the math test was used as a dependent variable.
METHODOLOGICAL CAVEATS
Because all the studies were similar in design, it is possible to examine the differences among societies at varying levels of economic development. The third caveat concerns the sample populations. For each national sample, our effort has been to compare students at the top grade in primary education. 'rhe TEA (Population II) was limited to age 14. In Uganda and
Botswana, the samples include grade-seven students whose ages happened to cluster primarily around 14 but in fact ranged from 10 to 18. The ECIEL, Egyptian, and Salvadoran sixth grades also contained ranges in age. In Botswana, Egypt, Uganda, and the ECIEL countries, we introduced age restrictions and removed students we thought too old to make the samples comparable with others. In the case of Uganda the total sample was reduced by 11%, in Egypt by 10%, in Botswana by 12%, in the ECIEL countries by 10% or less.
The fourth caveat has to do with the way the studies were administered.
Data from the 18 TEA countries were collected by mail. This could have influenced the results in that questionnaires were not administered on site and therefore researchers had no direct contact with respondents. In the Ugandan, ECIEL, Salvadoran, and Egyptian studies, each questionnaire was personally administered on site by trained researchers.
The fifth caveat pertains to the representation of the samples, which varies substantially from country to country. The Argentina, Brazil, Thailand, and Iran samples were limited, basically, to the areas surrounding the capital city.8 The Colombia sample was drawn from five major urban 6 It is possible that some students try harder and therefore do better on selection tests. It is also possible that school quality has more effect on "school-curriculum based" tests than on standardized achievement tests (Madaus et al. 1979) .
7 Math scores were used because, unlike reading comprehension, math items are more closely based on school curricula. The pros and cons of utilizing different achievement data in different countries to test questions of school and home influence have been discussed elsewhere (Heyneman 1976b ).
8 Although it represents only one state (Brasilia), the Brazilian sample does include both the "Plano Piloto" and the satellite regions of the capital city.
areas.9 The Peru sample was drawn from two urban areas (Puno and Lima), but these areas were significantly different from one another. The Uganda, India, and Bolivia samples were not national but represented such diverse areas that it is hard to imagine that major socioeconomic differences in those countries were not reflected. In Paraguay, El Salvador, Egypt, Chile, and the 14 industrialized countries, the samples were national.
METHODOLOGICAL PROCEDURES
The TEA country samples contain, at a minimum, 500 independent educational measures. These data represent the work of 300 experts using 14 languages in 18 countries in 10,000 schools having 50,000 teachers and 260,000 students. Of the questionnaire items, 45 referred solely to either the opportunity to read or the amount of reading material available. Theoretically the influence of any simple variable could be analyzed at the school or the pupil level of aggregation, by age, by subject matter, and in many other ways. The ECIEL, Botswana, Salvadoran, and Egyptian data contain a similar range of independent variables. Clearly some strategy had to be designed by which the number and variety of coefficients could be narrowed down to manageable proportions. Thus the first task was how to choose what to analyze.10
Data Organization
First the information on schools, principals, and teachers was merged with that on pupils. With respect to the Uganda, IEA, and Botswana data sets, this had been accomplished prior to the present analysis. With the ECIEL, Salvadoran, and Egyptian data, the process of merging was conducted for the first time specifically for this study. Each pupil from a school was assigned that school's level of textbook availability, for example, and that 9 Bogota, Cali, Papayan, Bucaramanga, and Armenia.
10 Given the disparate nature of the sources, it is surprising how similar these surveys were in organization (e.g., separate teacher, pupil, principal, and school questionnaires) and in content (e.g., books in library, school and class size, cost of books, teacher salaries, teacher education, time spent preparing lessons, membership in professional organizations school's number of classrooms. When school characteristics-such as teacher education-contained more than one value, these values were averaged by school, and that average was then assigned to each pupil. In this way the ability to specify a particular teacher who might have affected a particular pupil has been lost, but experience has shown that students are rarely affected by only one teacher. Instead, by the time they have reached the upper levels of primary schools, students are a "product" of many teachers with whom they have had contact (Heyneman 1975b Opinions differ on how to analyze academic achievement data whether to use the pupil, the classroom, or the school as the unit of analysis (Meyer 1980; Heyneman and Jamison 1980 (Griffin and Alexander 1978; Alexander, Cook, and McDill 1978) . For the purposes of this analysis, we have chosen to measure the impact of school and preschool variables on achievement on the basis of a between-pupil analysis. In this particular exercise we are not concerned with discovering which school characteristic has the most effect, and therefore the problem of having an "artificial" level of statistical significance for school characteristics assigned to individual pupils does not pertair. On the other hand, we can be certain that the variance of individual pupil characteristics, such as socioeconomic status, has not been attenuated. For us a central question centers on the impact of family background across societies, and we wanted to allow the measures of those particular variables to be given their full statistical opportunity (Burstein, Fischer, and Miller 1980) . Inkeles (1977) and World Bank (1980) . 16 The science test items utilized in the ECIEL data sets were the same items used in all IEA countries but with two differences: only half as many items were used, and the items chosen were among the easiest to answer. For purposes of comparison we have doubled the means and standard deviations of the ECIEL respondents. The results (for grade 6 science) indicate that the ECIEL respondents perform at approximately two-thirds of a standard deviation below the performance of the IEA respondents from industrialized societies in North America, Japan, and Europe, and approximately one-third of a standard deviation above the mean for respondents in the four IEA less industrialized societies (Thailand, Iran, Chile, and India). From this it would be safe to conclude that students in the ECIEL countries (Bolivia, Paraguay, Peru, Mexico, Argentina, Colombia, and Brazil) performed at significantly lower levels than students in industrialized societies. However, because the ECIEL items were easier, it would not be safe to conclude that the ECIEL respondent means were higher than the means from the four IEA less industrialized societies. 18 One question, outside the purview of this particular paper, deserves more attention than it has previously received: Why is the influence of sex highest in high-income countries? Sex accounts for 8% of the R2 in both low-and middle-income countries and 18% of the R2 in high-income countries.
RESULTS
19 In all 29 countries the following variables were used as a measure of student socioeconomic status: mother's education, father's education, father's occupation, number of books available in the home, presence of a dictionary or some other measure of consumption such as a record player or dishwasher.
Primary Schools and Achievement relation coefficients with those from high-income countries? To be sure, there are marked differences between high-and low-income countries in the distribution of socioeconomic status characteristics. The proportion of students in the sample whose mothers had attained university level education is .04% in Uganda, 3.0% in India, and 14.0% in the United
States. Is it possible that the difference in distribution of these characteristics determines the difference in robustness in the measures of central tendency? If this were so, even though many fewer mothers in low-income countries had attained high levels of education, their children would still tend to perform better than others. Figure 1 displays a breakdown of science achievement by level of maternal education in six countries:
Australia, Hungary, England, Thailand, India, and Colombia. In the first three the pattern is typical of high-income countries. There achievement rises as maternal education rises. The slope is not uniform from one category of maternal education to the next, but it is consistent in direction. In the latter three the pattern is typical of low-income countries.
There the achievement/maternal education relationship is more idiosyncratic. The slopes are flatter on the whole, and there are inconsistencies.
There are occasions when children of mothers with higher average levels of educational attainment perform slightly less well than other children.
One explanation for this may be the selectivity of the low-status children who are in school (see below); but whatever the reason, these break- downs illustrate that the academic performance patterns of school children from different socioeconomic-status levels are not consistent across countries at different levels of national economic development. This leads us to suspect that the lower achievement impact of pupil socioeconomic status is not due to the differences from country to country in the distribution of socioeconomic variance.
Selectivity of children from lower socioeconomic backgrounds?-Where primary schooling is not universal, the children who do attend and later progress in school may be systematically different from their general age cohort in the population (Heyneman 1977) . Is it possible that in lowincome countries children from lower socioeconomic backgrounds tend to perform as well as children from high socioeconomic backgrounds because they are "more tightly selected"? There are three possible ways to test this possibility. First, if this were the case, in such countries statistical linkages between socioeconomic status and achievement would emerge in the geographical areas with high rates of school attendance. Within Uganda this was tested by comparing the SES/achievement tendencies in the capitalwith 90% school attendance and within the district of Karamoja-with 8 % school attendance. Yet despite the different rates of school attendance, no significant correlations emerged in either district between socioeconomic status and achievement (Heyneman 1979) .
Very little school attendance information exists on the catchment areas of these national samples, and the interdistrict correlation comparisons, available for Uganda, cannot be systematically employed elsewhere. However, a second possible test whether selectivity has an influence on the SES/achievement linkage is to examine the change in the correlation coefficients at the primary-and secondary-school levels in different countries. In countries where the proportion of the age cohort in secondary school is dramatically different from the proportion in primary school, the selectivity of children from lower socioeconomic backgrounds is more intense, and in those countries one might anticipate a substantial decline in the size of the SES/achievement correlation coefficients between primaryand secondary-school students. In theory, the decline in the SES/achievement coefficients should be largest in those countries where the secondaryschool continuation rate is the smallest. Data from 25 of the 29 countries lend themselves to these comparisons. In high-income countries (GNP > US$2,000), the average mother's education / achievement correlation does decline from .19 to .07; and in middle-income countries (GNP US$370-US$2,000) from .19 to .14. But in low-income countries, where movement between primary and secondary school is the most selective, the coefficients do not decline at all; in fact, they increase from an average of .11 to .15. Similar results were obtained for father's education and father's occupation.
A third way to test for selectivity, albeit still imperfect, is to see whether the relationship between national GNP per capita and the influence of preschool variables holds after controls are placed on the proportion of the relevant age cohort in primary school. This was accomplished by recorrelating the figures in columns 6 and 3 after controlling for the figures in column 2 (table 2). The controls do affect the strength of the relationship but not enough to nullify it; it is .66 beforehand and .48 (P < .01) afterward.20 This suggests that the modest achievement effect of socioeconomic status characteristics in primary school in lowincome countries is due to factors other than the selectivity of students found in primary-school samples.
Multicollinearity between school quality and socioeconomic status?-Is it possible that school quality in low-income countries is distributed so inequitably that its influence on achievement cannot be statistically separated from that of socioeconomic status? To test this, we first constructed a scale of school quality by (1) taking the variables with the highest achievement regression coefficients in each country, (2) standardizing their value to make them comparable, and (3) creating a summary value of school quality for each school in each sample.21 Next we correlated each student's access to school quality with each student's socioeconomic status.22 Finally, we calculated the average (school quality/ SES) correlation coefficient for each national sample, the result being a measure of the inequality of access to school quality by students of varying socioeconomic backgrounds in each of 29 countries. In Finland, a high-income country, the correlation between school quality and student social background is rather high (r -.3 1), as it is in Japan (r = .23).
Yet it is also high in several medium-income countries: Colombia (r -.30), Peru (r .25), and Chile (r .48). However, it is rather low in several high-income countries: Sweden (r -.05), Italy (r -.08), and the Netherlands (r = .08); as it is in some low-income countries: India (r = .06) and Thailand (r .07).23 A negative but statistically insignif-20 These correlations are between the percentage of variance explained and national GNP per capita. Similar correlation figures emerge from the percentage of R2 explained by preschool variables and national GNP per capita: r = .60 without enrollment ratio controlled, and r = .51 (P. < .01) with the enrollment ratio controlled. 21 It is important to remember that school quality consists of elements that are both monetary (school budget per pupil, books per pupil, etc.) and nonmonetary (hours of homework, frequency of parent-teacher conferences, etc.). The equity of the distribution of school quality among students, therefore, is not necessarily amenable to the same solutions as would be the redistribution of land or personal income (Heyneman and Loxley 1983) . 22 We also noted the distribution of school quality per pupil by calculating a gini coefficient for each of the 29 countries and then correlating the gini coefficient with national GNP. The relationship is small (r = .10, P = N.S.). 23 These between-pupil correlations, having degrees of freedom in the thousands, commonly emerged with high levels of statistical significance. tional inequality and national GNP per capita (r --.29, P -N.S.). This indicates that the degree of distributional inequality is not entirely random but instead slightly higher in lower-income countries. However, the small size of the coefficient and its lack of significance suggest, at least to us, that higher degrees of multicollinearity are not the principal explanation behind the lack of power of socioeconomic status variables to predict primary-school achievement in low-income countries. For this, an explanation must be sought elsewhere.
Influence of School and Teacher Quality on Achievement
Educational variables used in each country's regressions can be found in Appendixes A, B, and C. However ambiguous the efficacy of school physical facilities and teachers may seem as a result of some surveys conducted in high-income countries, no such ambiguity exists in low-income countries. The proportion of the explained achievement variance due to schools and teachers (table 2, col. 10) is 90% in India, 88% in Colombia, and 81% in both Thailand and Brazil. This compares with 22% in Australia, 26% in Scotland, and 27% in Sweden (see fig. 2 ). Italy is the only industrialized country for which data are available where the major proportion of explained achievement variance is due to school and teacher quality (55%). The tendency is rather evident when the effect on academic achievement of school and teacher quality is correlated with national per capita income (r ---.72, P < .001) ,24 Thus the available data suggest that the poorer the country, the greater the impact of school and teacher quality on science achievement.
DISCUSSION
The question remains, Why does the influence of socioeconomic status vary significantly with national economic development? If a satisfactory explanation cannot be found in a statistical artifact-multicollinearity between school quality and social background, tighter selectivity of stu-24 The correlation of cols. 10 and 3 in table 2. As with preschool variables, we have tried running the school-effects results in a variety of ways to test their resilience. Controlling for national primary-school enrollment reduces the strength of the relationship, but not dramatically (from -.72 to -.61). In addition, the transformation of all variables to logs was undertaken, and several combinations of log and nonlog values were tested. Log transformations were tried because countries were unevernly spaced in GNP per capita, and this generated a potential need to remove nonlinear tendencies. The log of the GNP per capita variable increases the overall correlation from -.72 to -.75, but we believe the increase is insufficient to warrant alterattons of interpretation beyond noting the obvious fact that the log relationship is slightly more powerful. cupational success may be substantially higher than the power of socioeconomic status or sex (Schiefelbein and Farrell 1981; Currie 1977; Fry 1980; Heyneman 1980b) . Examples of occupational mobility due to education-particularly in countries receiving their independence after World War II-have been dramatic, with many current leaders in commerce and administration having their origins in the most impoverished social milieus. Certainly, structural handicaps exist. Education is not free of private cost; there is incomplete primary-education geographical cover-25 For example, when asked "whether it is important to do well in school," (secondaryschool) students in India almost uniformly answer yes, whereas in France three students in 10 say no. When asked whether they would like to "leave school as soon as possible," 10% in India, 30% in England, 45% in the United States and Sweden, and 65% in France answered yes. Among secondary-school students, 90% in India "find school challenging," but only 80% in Sweden, 70% in Hungary, 65% in the United States, 60% in England, and 50% in France. On almost every attitudinal indicator, students in India value school more and are more likely to consider it important and are more likely to want the opportunity to continue (Fagerlind and Munck 1981). 26The United States has a higher percentage of its population in graduate schools than many developing countries have in secondary schools.
age; school quality varies between urban and rural, rich and poor communities, and so on. In all countries, particularistic influences-friends, family, and ethnic fraternity-are given frequent favor in the labor market. There is no society of which it can be said that occupational mobility is determined solely by merit.
The issue is not just the degree to which a society is meritocratic, for no available evidence suggests that low-income countries are any less meritocratic than high-income ones. Instead, the issue is the difference which may exist in child-rearing patterns of high-and low-status families in different parts of the world (Bulcock, Clifton, and Beebe 1977 (3) 
